Abstract :Real time monitoring data acquisition system based on Windows operating system is developed, which is designed to improve the efficiency of data acquisition and processing of soil erosion on the slope, and to provide data query.
Introduction
Soil erosion monitoring is a long-term investigation, observation and analysis of occurrence, development, harm and benefit of soil and water loss [1] . Through the monitoring of soil erosion, water and soil loss change trend of touch type, intensity and distribution, harm and influence, the rule of the occurrence and development, for comprehensive control of soil erosion and ecological environment construction of macro decision-making and scientific and reasonable system, layout of soil and water conservation measures have important significance of [2] [3] . Because the existing soil erosion monitoring technology is mainly used for monitoring facilities, equipment and method of traditional [4] , the slope erosion sand pool sampling, drying and weighing method for monitoring, sampling and analysis of all the work by manual operation of [5] , the monitoring task is very heavy, large labor intensity, low degree of automation, low reliability, not to achieve real-time monitoring, the impact of human factors on the observation data and scientific comparison [6] . In addition, the artificial measurement can only get the amount of erosion caused by each rainfall, can not achieve the whole process monitoring, it is difficult to establish the relationship between slope erosion, slope runoff and rainfall. At present, although some researchers have developed the automatic monitoring equipment for soil erosion, but most of them are in a state of trial operation, it can not be popularized and applied [7] [8] [9] . Since 2006, research on the key technology of real time monitoring project team has been committed to the soil, and the successful development of soil and water loss in real-time monitoring, and solves the key problems of soil erosion monitoring, can achieve real-time sampling, monitoring and data transmission [10] . In order to improve the instrument monitoring data visualization, and actively carry out research and design of data acquisition system, will further improve the degree of automation of monitoring equipment, realize the monitoring of soil erosion process, which will be conducive to the understanding of the mechanism of formation and development of soil erosion, soil erosion of comprehensive management and ecological environment construction of macro decision-making and scientific and reasonable and systematic the layout of soil and water conservation measures has important significance.
Design Features
The instrument data stored by the data processing technology, and the sediment calculation formula in the data acquisition and processing system will automatically calculate the amount of sediment sampling, so as to realize the real-time monitoring of data storage, processing and transmission etc.. Therefore, in order to research and develop the data acquisition system, and further enhance the ability of data processing equipment, and improve the degree of automation equipment. The design of the mobile GSM communication module to remote data sent to the user; the advantages of communication with the mobile communication network, which is as long as the equipment is installed in the mobile communication network signal location, can transmit data. The communication is simple and convenient, and it is not only a good public voice communication platform, but also a good data transmission platform.
Introduction to Data Acquisition Program
Real time monitoring system of soil and water loss data query function software is located in the real-time monitoring of soil erosion data acquisition system folder, the suffix named exe. Other documents for the operation of the program code, the user shall not be arbitrarily modified.Double click on the login icon, enter the system login interface, login interface, including the login name and password. Enter the login name and password, click on the login button, you can achieve real-time monitoring of soil and water loss of the data acquisition system.
After logging into the program main interface. The main interface of the data acquisition program is mainly set up files, operations and help 3 menus. Among them, there are 3 sub menu of the file menu, respectively, to modify the password, account switching and closing procedures; the operation menu includes data acquisition, parameter setting and the new site 3 sub menu menu procedures for help.
Main Function Description
File menu is the first password changes, the system account default password 123456, click change password can be modified for the current account password. Click on the pop-up password to modify the window, modify the password to enter the old password and new password. Second is to switch the account, when a user has a different identity, you can use the system to switch account function, view the different site data. Close the program function can completely withdraw from the system, you can also use the main interface window on the upper right corner of the close button to achieve this function.
Under the operating menu, the first is the data acquisition sub menu. Click the data sub menu, automatic login data storage sites; at the same time, the last recorded time data stored in the database to read the program, as the initial time of the data acquisition, the current time as the end time, the time to download the website data in the database, and synchronous display the main interface to the program. When you click on the data acquisition sub menu, the program automatically data collection, and display the data acquisition progress bar. The parameter setting sub menu is used to set the parameters which need to be calculated by the system data. The main need is to set the sampling bucket volume of the instrument and the soil particle density of the sampling station. The volume unit is ml and the soil particle density is g/cm3. New station ideas menu can be added in the system to monitor the site, including the site code parameters, sampling bucket of net capacity and soil particle density.
If the login system is a common user, then the new site will be added at the same time in the super user account, you can ensure that the super account for all the site's view. If the new site in the system already exists, then the new site will use the system has a net capacity and soil particle density of 2 parameters.
The main function of the help menu, click on the basic information about the program, the main display software, the name of the software version, etc.. The data display mainly includes real-time recording data and the data of runoff and sediment yield, and the 2 functions are realized by using the record data label and sub rainfall 2 labels under the operation menu.
Click on the record label, in the data display area will display real-time monitoring data, data types including serial number, time, duration, weight, rainfall, soil loss and runoff of 7 characters.
In the real-time monitoring data show that the total weight of the field data of sediment 5min sampling amount, unit is g; the rainfall field data for the total rainfall of 5min, the unit is mm; the amount of field data under the soil loss per unit area of sediment 5min, the unit is kg/km2. The total flow rate of 5min is cm3 in the diameter of the flow field.
If you want to check the real-time monitoring data extracted from the system, you can click on the right to export to the Excel button, the real-time data query is exported to Excel format data storage format.
The secondary rainfall data labels are mainly used to count the total amount of sediment produced by each rainfall. Click the rainfall label, and then click the query button to rainfall rainfall for a certain period of time within the query and display, the display field including start time, end time, rainfall, soil erosion and runoff data, the query results can also be a guide for Excel
Conclusions
The study on the existing problems of current data collection and real-time monitoring of soil erosion, and based on Soil and water loss monitor project research on the combination of data transmission and software programming, design a visualization of a real-time monitoring data query procedures, remote transmission and data management of soil and water loss monitoring station data. Through the program, the site login parameters can achieve real-time monitoring of process data calls, data calculation and visualization; at the same time, through the data query under the label can examine the historical data and statistical analysis of rainfall runoff and sediment data, and can be derived from the data for further analysis. The data acquisition system of soil and water loss real-time monitor is an important part of the integrated information system of the application and soil and water conservation monitoring station. The system is based on certain hardware and software environment, improve the monitoring automation and information of soil and water conservation, to ensure the reliability of the monitoring data, validity, accuracy, provides technical support for monitoring data of field observation of soil erosion and obtain long time series, provides the basis for the massive data of high frequency monitoring data for the study of the mechanism and laws of soil and water loss.
